We are planning to build up units like this, by using the Dutch photometer "Vitatron." This instrument is very sensitive and stable without drift, and it is relatively simple to construct a flow-through cell, cell holders, and an automatic device for transportation of the fluid from the test tubes to the cell.
Introduction
The impetus towards automation in the clinical laboratory has arisen from the constantly increasing work-load that has faced almost all hospital laboratories in Britain, and in other countries, during the past 20 years. Furthermore, serious consideration is now being given to carrying out groups of tests that would bring about very much greater increases in the workload.
Multiple analysis.
Many laboratories have grouped sodium, potassium, urea, chloride or bicarbonate together.
If anyone of these determinations were requested, the others in the group have been carried out as well, because it is easier to perform these analyses as a group rather than to sub-divide the samples into different categories. At the General Hospital, Birmingham, this principle will be extended to 12 determinations using 7 AutoAnalyzer channels -so that when anyone of these 12 is requested, the other I I will be carried out and reported as well. If the determinations are chosen mainly to cover those laboratory tests most frequently requested by the clinician then this could be referred to as "Grouped Analysis." If, on the other hand, the tests are chosen mainly for their diagnostic value to indicate the biochemical function of the organs and systems of the body and are carried out routinely on every patient at the time of admission, then this could be referred to as "Biochemical Profile." Biochemical profile extended to apparently healthy persons might be called "Health Screening."
The A.C.B. Study Group on Automation in Clinical Chemistry has collected information from several hospitals which shows that "Grouped Analysis" with 12 to 13 tests can be chosen to cover about 85 % of the laboratory work-load of blood tests, but in so doing the total number of determinations carried out will be 2-21 times the number actually requested. The Study Group also found that in a number of hospitals only about I in-patient in 4 and I outpatient in 6 had any biochemistry at all-so that the introduction of "Biochemical Profile" requiring at least 12 determinations on every patient would increase the work-load about 5 times again giving a 10 fold increase altogether.
Automatic systems of analysis. The continuousflow system of the AutoAnalyzer has made a considerable contribution to coping with the annual increase in work-load. However, since there is an inevitable interaction between samples in the flow-line the rate of analysis seems likely to be limited to about 60 samples per hour, per channel, and at an approximate cost of £1,000 per channel (either in single or multi-channel form) the system is expensive. For the print-out of results from a continuous-flow system "peakpicking" equipment is required, adding still more to the cost.
The alternative "Discrete Systems" fall into two groups. There is the "Continuous Discrete System" where the samples are processed in separate containers but pass into and through the system continuously. An example of this o 0 0 0 o 0 0 0 63 system is the Swedish "AutoChemist." This is a computer controlled system, with computer print-out, of more than 20 determinations at 150 specimens per hour, costing about £100,000 for r----=f:::====ẽ ach machine. This promises to be an efficient method of producing extremely large outputs and one would hope that eventually there will be smaller and cheaper versions of this type of system. In the meantime, it may well be that a "Discontinuous Discrete System" where the samples are processed in batches, with manuall----::J===:( intervention between stages will become available to hospital laboratories at reasonable cost. Like the AutoAnalyzer, more modules could be purchased as the work-load increases.
An example of this type of system is the Joyce Loebl "Mecolab" using 15 samples per batch.
Suggestions for a Discontinuous Discrete System.
A "discontinuous discrete" system handling 20-100 samples per batch, could be used to carry out large numbers of tests in a wide variety of determinations. The basis of this system has been described in a memorandum by the Study Group on Automation to the Scientific Instrument Manufacturers Association of Great Britain. 
Further Considerations
Tube-handling. It would be time-consuming to load 100 tubes into the racks for each determination and a more efficient approach would be to hold the tubes firmly in the racks so that they can be washed by inversion over high pressure jets of detergent and distilled water and dried in a hot air oven ready for use again. Rate of Operation. Unlike the continuous flow system, the rate limiting factor in discrete systems is mainly mechanical. The movement of the diluting module is rather complex, and this is likely to be the rate limiting stage in this system. However, rates of at least 300 samplesjhourthat is 12 seconds per cycle-should not be difficult to achieve. In a catalytic or enzymic reaction it is clearly important to maintain sera, standards, and controls at the same temperature for the same length of time. This can be achieved by carrying out the diluting, dispensing and colorimetry sequences at exactly the same rate into tubes immersed in constant temperature baths. This would make it difficult to move tubes in the water bath under a fixed diluter and it would probably be simpler to have the diluter, dispenser, or colorimeter on a bridge moving on rails over the water bath. 
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TEST E!U r-:t'l Dimensions. Since automatic diluters are capable of handling 20-50 Ill. serum with good precision, miniaturisation is likely to be advantageous. 100 tubes large enough to hold a final volume of about 3 mls. could be contained in a tube rack only 6" wide by 12" long so that the system could be quite compact.
Print-out.
Print-out of results in terms of concentration would be highly desirable. Where the standard curve follows Beer's Law this can be obtained quite simply. However, in discontinuous systems there may be certain advantages in having a standard curve that does not follow Beer's Law, but which has a steep slope initially becoming progressively less steep at the higher levels. Such a curve will give maximum sensitivity over the normal range, but would enable useful results in the upper pathological range to be obtained without need to repeat the analysis on diluted specimens. In determinations where the upper pathological limit is many times higher than the upper limit of the normal range, the advantages of such a curve may outweigh the disadvantages of a more complicated printout system.
Summary
Discrete systems of analysis are cheaper to run than the continuous-flow system since they use the minimum of reagents. Also they are faster, give less carry-over, and are more easily adapted to print-out of concentration. Discontinuous discrete systems will generally be cheaper, more flexible and versatile than continuous discrete systems, but will require more skilled manual intervention and co-ordination.
It seems likely that in the near future large routine hospital laboratories may have need for all three systems of automated analysis. Acknowledgments I am indebted to members of the A.C.B. Study Group and other biochemists for their advice and criticisms.
Heater Units
The long established practice of electrically heating a bath of water or oil, mechanically stirring this and thermostatically controlling it in order to produce a steady state for incubation, process heating or dialysing procedures is unnecessarily clumsy, elaborate and expensive.
The development of a novel method of heating in which incorporation of conductors such as aluminium and graphite powders into suitable non-conducting plastic resins in order to yield on polymerisation solid semi-conducting blocks of suitable specific resistance was described. The finished material may be worked, machined, tapped etc. and when suitable electrodes are fitted, passage of a small current results in a uniform heating of the block. The incorporation into such a block of a thermister probe with suitable circuitry is used to maintain the medium at any required temperature between 25°-95°C.
Some Simple Aids for Mechanical Analytical Procedures P. W. PERRYMAN and D. H. RICHARDS BIOCHEMISTRY DEPARTMENT, THE GENERAL HOSPITAL, ROCHFORD, ESSEX
In the view of the authors, mechanised systems two glass flow-cells using either narrow-band of some sort are obligatory in the average non-filters or an interference wedge and a Tungstenteaching hospital laboratory, in order to cope Iodine lamp was described. The differential with the large numbers of routine analyses output is fed via a simple transistorised circuit to requested. It is suggested that there is a need in either a galvanometer or a recorder. An example this type of laboratory to build up stocks of of this instrument was described in detail and simple inexpensive "units" which can be linked demonstrated. readily to form a large variety of continuous-flow analytical trains. Examples of this type of "unit" are flow-colorimeters, recording gear, controlled heater units, pumping units and sampling units.
Colorimeters
Technical catalogues of currently available instruments, general experience of biochemical laboratories, and the recently published A.C.B. Scientific Reports on Colorimeters lead to the conclusion that biochemists are too conservative in their demands, tending to follow old established patterns in selecting instruments. There seems to be a marked reluctance to apply advances in electronics, particularly in the semiconductor fields, to colorimeter design. Advantages of an instrument based on Cadium Sulphide photo-resistive cells, in cheapness, sensitivity and flexibility seemed to warrant an attempt to use this for routine purposes.
Construction of a simple double-beam instrument employing a pair of matched Cd S cells and
